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(57)Abstract 

PROBLEM TO BE SOLVED: To solve the problem of an increase in the thickness and 
weight over the entire part of units superposed with respective members as there are 
many parts relating to the position adjustments of the optical members and rigidity is 
required for the respectively members. 

SOLUTION: The optical members are provided with holding end faces extending 
toward another direction on one side in one direction of first and second directions X 
and Y and a device body 14 is provided with an adjustment reference plane 14sy 
extending like a straight line form or staircase form with inclination to the other 
direction within the orthogonal plane of the optical axis and is further provided with 
adjusting members 34 which are inserted between the holding end faces and the 
adjusting reference plane and have the surfaces respectively abutting on the holding 
end faces and the adjusting reference plane and impelling members 101 which are 
arranged between the other end faces in the one direction of the optical members 
and the device body and urge the optical members toward the holding end face side. 
The position adjustment of the optical members in the one direction is made possible 
by moving the adjusting members between the holding end faces and the adjusting 
reference plane. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is optical equipment held possible [justification ] within the optical-axis orthotomic surface including the 
1st direction which intersects an optical member perpendicularly with an optical axis, and the 2nd direction which 
intersects perpendicularly in this 1st direction, the aforementioned optical member While having the maintenance end 
face prolonged in the direction of another side in the end side in one direction, among the above 1st and the direction of 
the 2nd the main part of equipment The controller material which inclines to the direction of aforementioned another 
side within the optical-axis orthotomic surface, has the shape of a straight line, and the adjusted-basis side prolonged 
stair-like, is inserted between the aforementioned maintenance end face and the aforementioned adjusted-basis side, and 
contacts these maintenance end face and an adjusted-basis side, respectively, the aforementioned optics — by being 
arranged between the other end sides and the aforementioned main parts of equipment in aforementioned one direction 
of a member, preparing the energization member which energizes the aforementioned optical member to the 
aforementioned maintenance end-face side, and moving the aforementioned controller material between the 
aforementioned maintenance end face and the aforementioned adjusted-basis side Optical equipment characterized by 
enabling justification of the aforementioned optical member in aforementioned one direction. 

[Claim 2] It is optical equipment held possible [ justification ] within the optical-axis orthotomic surface including the 
1 st direction which intersects an optical member perpendicularly with an optical axis, and the 2nd direction which 
intersects perpendicularly in this 1st direction, the aforementioned optical member While having the 1st maintenance 
end face prolonged in the 2nd direction of the above in the end side of the 1st direction of the above, and the 2nd 
maintenance end face prolonged in the 1st direction of the above in the end side of the 2nd direction of the above, the 
aforementioned main part of equipment Incline to the above 1st and the direction of the 2nd, respectively within the 
optical-axis orthotomic surface, and it has the shape of a straight line, the 1st prolonged stair-like, and 2nd adjusted- 
basis sides. The 1st controller material which is inserted between the maintenance end face of the above 1st, and the 
adjusted-basis side of the above 1st, and contacts the maintenance end face of these 1st, and the 1st adjusted-basis side, 
respectively, The 2nd controller material which is inserted between the maintenance end face of the above 2nd, and the 
adjusted-basis side of the above 2nd, and contacts the maintenance end face of these 2nd, and the 2nd adjusted-basis 
side, respectively, It is arranged between the other end sides and the aforementioned main parts of equipment in the 
above 1st of the aforementioned optical element, and the direction of the 2nd. By preparing the energization member 
which energizes the aforementioned optical member to each aforementioned maintenance end-face side, and moving the 
controller material of the above 1st between the maintenance end face of the above 1st, and the adjusted-basis side of 
the above 1st Optical equipment characterized by enabling justification of the aforementioned optical member in the 
2nd direction of the above by enabling justification of the aforementioned optical member in the 1st direction of the 
above, and moving the controller material of the above 2nd between the maintenance end face of the above 2nd, and the 
adjusted-basis side of the above 2nd. 

[Claim 3] It is optical equipment held possible [ justification ] within the optical-axis orthotomic surface including the 
1st direction which intersects an optical member perpendicularly with an optical axis, and the 2nd direction which 
intersects perpendicularly in this 1st direction, the aforementioned optical member While inclining to the direction of 
another side in the end side in one direction and having the shape of a straight line, and the maintenance end face 
prolonged stair-like, among the above 1st and the direction of the 2nd the main part of equipment The controller 
material which has the adjusted-basis side prolonged in the direction of aforementioned another side within the optical- 
axis orthotomic surface, is inserted between the aforementioned maintenance end face and the aforementioned adjusted- 
basis side, and contacts these maintenance end face and an adjusted-basis side, respectively, the aforementioned optics - 
- by being arranged between the other end sides and the aforementioned main parts of equipment in aforementioned one 
direction of a member, preparing the energization member which energizes the aforementioned optical member to the 
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aforementioned maintenance end-face side, and moving the aforementioned controller material between the 
aforementioned maintenance end face and the aforementioned adjusted-basis side Optical equipment characterized by 
enabling justification of the aforementioned optical member in aforementioned one direction. 

[Claim 4] It is optical equipment held possible [ justification ] within the optical-axis orthotomic surface including the * 
1st direction which intersects an optical member perpendicularly with an optical axis, and the 2nd direction which 
intersects perpendicularly in this 1st direction, the aforementioned optical member It inclines to the 2nd direction of the 
above in the end side of the 1st direction of the above. The shape of a straight line, and the 1st maintenance end face 
prolonged stair-like, While inclining to the 1st direction of the above in the end side of the 2nd direction of the above 
and having the shape of a straight line, and the 2nd maintenance end face prolonged stair-like, the aforementioned main 
part of equipment It has the 1st and 2nd adjusted-basis sides prolonged in the above 1st and the direction of the 2nd 
within the optical-axis orthotomic surface, respectively. The 1st controller material which is inserted between the 
maintenance end face of the above 1st, and the adjusted-basis side of the above 1st, and contacts the maintenance end 
face of these 1st, and the 1st adjusted-basis side, respectively. The 2nd controller material which is inserted between the 
maintenance end face of the above 2nd, and the adjusted-basis side of the above 2nd, and contacts the maintenance end 
face of these 2nd, and the 2nd adjusted-basis side, respectively, It is arranged between the other end sides and the 
aforementioned main parts of equipment in the above 1st of the aforementioned optical element, and the direction of the 
2nd. By preparing the energization member which energizes the aforementioned optical member to each aforementioned 
maintenance end-face side, and moving the controller material of the above 1st between the maintenance end face of the 
above 1st, and the adjusted-basis side of the above 1st Optical equipment characterized by enabling justification of the 
aforementioned optical member in the 2nd direction of the above by enabling justification of the aforementioned optical 
member in the 1st direction of the above, and moving the controller material of the above 2nd between the maintenance 
end face of the above 2nd, and the adjusted-basis side of the above 2nd. 

[Claim 5] The aforementioned controller material is optical equipment given in either of the claims 1-4 characterized by 
at least the part having been exposed to the exterior of the aforementioned main part of equipment, and making a move 
operational this exposed portion from the exterior. 

[Claim 6] the aforementioned optics ~ optical equipment given in either of the claims 1-5 characterized by the 
aforementioned controller material being held after justification of a member by friction with the aforementioned 
maintenance end face and the aforementioned adjusted-basis side 

[Claim 7] The aforementioned controller material has the field which the aforementioned optical member contacts in the 
direction of an optical axis, and the field which contacts in the direction of an optical axis to the aforementioned main 
part of equipment, the pressure welding of the aforementioned controller material, the aforementioned optical member, 
and the aforementioned main part of equipment is mutually carried out in the direction of an optical axis — making — the 
aforementioned optics — optical equipment given in either of the claims 1-6 characterized by preparing the energization 
member which performs the direction positioning of an optical axis of a member 

[Claim 8] Optical equipment given in either of the claims 1-6 characterized by the aforementioned optical member 
being the really cast optical element. 

[Claim 9] Optical equipment given in either of the claims 1-8 characterized by the aforementioned optical member 
consisting of a really cast optical element and an attachment component holding this optical element. 
[Claim 10] Optical equipment given in either of the claims 1-9 to which the aforementioned energization member is 
characterized by being foaming polymeric materials, a flat spring, or a coil spring. 

[Claim 1 1] Optical equipment given in either of the claims 1-10 characterized by the aforementioned optical member 
being a member which constitutes lighting optical system. 

[Claim 12] Optical equipment according to claim 1 1 characterized by the ability to adjust the irradiation range of the 
lighting light by the aforementioned lighting optical system by positioning within the optical-axis orthotomic surface of 
the aforementioned optical faculty material. 

[Claim 13] Optical equipment according to claim 1 1 or 12 with which the aforementioned controller material is 
characterized by being a heat-resistant-resin cast. 

[Claim 14] Optical equipment given in either of the claims 11-13 characterized by having the aforementioned lighting 
optical system, the image display element illuminated by this lighting optical system, and the incident-light study 
system which projects the picture displayed on this image display element, and being constituted. 
[Claim 15] Image display equipment characterized by having optical equipment according to claim 14. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical equipment which made possible 

positioning within the optical-axis orthotomic surface of optical faculty material. 

[0002] 

[Description of the Prior Art] Positioning, such as an optical axis, and a lighting field, an optical device, carries out 
movable maintenance of the optic which can be shifted in the optical-axis rectangular cross direction at level and a 
perpendicular direction, and is performed by adjusting the fixed position of this optic. 

[0003] As the example, the composition which performs positioning within the optical-axis orthotomic surface of a 
liquid crystal panel is proposed by JP,5- 15021 1,A by pressing the elastic member attached at the nose of cam of the 
screw centering on the direction of this end face to the end face of the four way type of a liquid crystal panel as a 
justification mechanism of a liquid crystal panel, rotating each screw, and moving the nose-of-cam position. 
[0004] Moreover, equip JP,9-61782,A with the movable frame which supports a liquid crystal panel, and the fixed 
frame which supports this movable frame free [ rotation ] vertically and horizontally as a justification mechanism of a 
liquid crystal panel, a movable frame is made to screw in the soffit section of the adjustment screw attached in the both 
ends of a fixed frame free [ rotation ], and the composition slid on the inside of the field which countered the fixed 
frame in the movable frame by rotating this adjustment screw is proposed. Moreover, between a movable frame and a 
fixed frame, the **** spring which energizes a movable frame to the travelling direction of an adjustment screw is 
attached, and this **** spring is prepared in the position estranged from the adjustment screw. 
[0005] Moreover, the composition which was made to perform positioning of X of a penetrated type liquid crystal 
panel, Y, and the direction of theta by the predetermined part which carried out constant-rate alienation from the liquid 
crystal panel position to JP, 10-97 197, A is proposed. It is made to specifically pinch the stationary plate in which the 
bore for attachment to liquid crystal projection equipment was formed with X move board of the three move boards 
which adjust X of a liquid crystal panel, Y, and the direction of theta, and Y move board. . 

[0006] Moreover, the following composition is proposed by JP,5-4149,U as a justification mechanism of a liquid crystal 
light valve. 

[0007] That is, a liquid crystal light valve is mounted in a light-valve substrate, this light-valve substrate is ****ed to a 
light-valve stationary plate, and is stopped and used as it, each dowel of a light-valve stationary plate is guided 
respectively free [ rotation ] at a preparations ready board and an upper baffle plate, and the light-valve stationary plate 
is fixed with screws to the preparations ready board. Sliding of a preparations ready board is attained with the slot and 
dowel of a lower light guide, a preparations ready board is fixed with screws to a lower light guide, sliding of an upper 
baffle plate is attained with the dowel of the slot and upper light guide, and the upper baffle plate is fixed with screws to 
the upper light guide. The composition fixed with screws by a lower light guide and an upper light guide maintaining a 
fixed interval on both sides of a support is proposed. There is a hole which has the same configuration also as the upper 
light guide which has prepared the notch in the upper baffle plate and counters this notch. In the range on which an 
upper baffle plate can slide, even if the space which this notch and hole form is located in which position, it will 
maintain the configuration into which the nose of cam of a minus driver is inserted. 

[0008] Each composition of a proposal with these official reports is composition which it is the same, i.e., fixes an optic 
to an attachment component on the occasion of multiaxial adjustment, fixes this attachment component to a stationary 
plate through the member which the number corresponding to required adjustment shafts, such as a level baffle plate 
and a perpendicular baffle plate, became independent of, and fixes fundamentally the unit which piled up each baffle 
plate to an optical box. 

[0009] moreover, to JP,1 1-281924,A The 1st integrator lens which has arranged the integrator lens which gathered 
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many micro lenses immediately after the light source, The 2nd integrator lens arranged in the condensing point position 
of the 1 st integrator lens, In the projected type image display equipment constituted from a lens adjustment means to 
perform positioning of an integrator lens, and a 1 st total reflection mirror which carries out total reflection of the 
outgoing radiation light of the 2nd integrator lens The abbreviation KO character-like guide slot on which an integrator 
lens is slid about the adjustment mechanism to which the predetermined position of the 2nd integrator lens is made to 
carry out image formation of the arc image of the light source, The composition which formed the spring arranged at the 
end of an integrator lens and the stretching screw which adjusts the other end of an integrator lens is proposed. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since there are many mark of the parts about positioning of optical 
faculty material and each member is asked for rigidity with the composition of a proposal with each above-mentioned 
official report, there is a problem that the thickness and the weight of the whole unit which piled up each part material 
increase. 

[00 i i] Moreover, the performance of each above-mentioned whole optical equipment is decided by the reliability of 
each of parts [ a majority of], and addition of a dimensional accuracy. For this reason, it is difficult to maintain without 
change the state where making thickness of each part article thin in vain also has a problem, and many parts were put on 
the multilayer, by the operating environment 

[0012] Therefore, it can manufacture lightweight and cheaply and the adjustment mechanism in which the workability 
and reliability of positioning of optical faculty material are also improved is needed. 

[0013] Moreover, in the optical equipment which has the above adjustment mechanisms, since the space pulse duty 

factor of an adjustment mechanism is large, it has led to enlargement of optical equipment. 

[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this application the 1st 
invention In the optical equipment held possible [justification ] within the optical-axis orthotomic surface including the 
1st direction which intersects an optical member perpendicularly with an optical axis, and the 2nd direction which 
intersects perpendicularly in this 1st direction While preparing the maintenance end face prolonged in the direction of 
another side in the end side in one direction among the directions of the 1st and the 2nd in an optical member The 
controller material which inclines to the direction of another side on the main part of equipment within the optical-axis 
orthotomic surface, establishes the shape of a straight line, and the adjusted-basis side prolonged stair-like, is further 
inserted between a maintenance end face and an adjusted-basis side, and contacts these maintenance end face and an 
adjusted-basis side, respectively, optics — justification of an optical member in one direction is enabled by being 
arranged between the other end sides and the main parts of equipment in above-mentioned one direction of a member, 
preparing the energization member which energizes an optical member to a maintenance end-face side, and moving 
controller material between a maintenance end face and an adjusted-basis side (1 shaft adjustment is possible) 
[0015] Moreover, it sets to the optical equipment held possible [justification ] within the optical-axis orthotomic surface 
which includes the 1st direction which intersects an optical member perpendicularly with an optical axis, and the 2nd 
direction which intersects perpendicularly in this 1st direction in this application the 2nd invention. While an optical 
member prepares the 1st maintenance end face prolonged in the 2nd direction of the above in the end side of the 1st 
direction, and the 2nd maintenance end face prolonged in the 1st direction in the end side of the 2nd direction, the main 
part of equipment Incline to the direction of die 1st and the 2nd, respectively within the optical-axis orthotomic surface, 
and the shape of a straight line, the 1st prolonged stair-like, and 2nd adjusted-basis sides are established. Furthermore, 
the 1st controller material which is inserted between the 1st maintenance end face and the 1st adjusted-basis side, and 
contacts the maintenance end face of these 1st, and the 1st adjusted-basis side, respectively, The 2nd controller material 
which is inserted between the 2nd maintenance end face and the 2nd adjusted-basis side, and contacts the maintenance 
end face of these 2nd, and the 2nd adjusted-basis side, respectively, By being arranged between the other end sides and 
the main parts of equipment in the 1st of an optical element, and the direction of the 2nd, preparing the energization 
member which energizes an optical member to each maintenance end-face side, and moving the 1st controller material 
between the 1st maintenance end face and the 1st adjusted-basis side Justification of an optical member in the 2nd 
direction is enabled by enabling justification of an optical member in the 1st direction, and moving the 2nd controller 
material between the 2nd maintenance end face and the 2nd adjusted-basis side (2 shaft adjustment is enabled). 
[0016] Moreover, it sets to the optical equipment held possible [ justification ] within the optical-axis orthotomic surface 
which includes the 1st direction which intersects an optical member perpendicularly with an optical axis, and the 2nd 
direction which intersects perpendicularly in this 1st direction in this application the 3rd invention. While inclining to 
the direction of another side in an optical member in the end side in one direction among the directions of the 1st and the 
2nd and preparing the shape of a straight line, and the maintenance end face prolonged stair-like The controller material 
which establishes the adjusted-basis side prolonged in the direction of another side within the optical-axis orthotomic 
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surface, is inserted between the above-mentioned maintenance end face and the above-mentioned adjusted-basis side, 
and contacts the main part of equipment in these maintenance end face and an adjusted-basis side, respectively, optics — 
justification of an optical member in above-mentioned one direction is enabled by being arranged between the other end 
sides and the main parts of equipment in above-mentioned one direction of a member, preparing the energization 
member which energizes an optical member to a maintenance end-face side, and moving controller material between a 
maintenance end face and an adjusted-basis side (1 shaft adjustment is possible) 

[0017] Moreover, it sets to the optical equipment held possible [ justification ] within the optical-axis orthotomic surface 
which includes the 1st direction which intersects an optical member perpendicularly with an optical axis, and the 2nd 
direction which intersects perpendicularly in this 1st direction in this application the 4th invention. In an optical 
member, it inclines to the 2nd direction in the end side of the 1st direction. The shape of a straight line, and the 1st 
maintenance end face prolonged stair-like, While inclining to the 1st direction in the end side of the 2nd direction and 
preparing the shape of a straight line, and the 2nd maintenance end face prolonged stair-like The 1st and 2nd adjusted- 
basis sides prolonged, respectively are established in the direction of the 1st and the 2nd within the optical-axis 
orthotomic surface at the main part of equipment. The 1st controller material which is inserted between the 1st 
maintenance end face and the 1st adjusted-basis side, and contacts the maintenance end face of these 1st, and the 1st 
adjusted-basis side, respectively, The 2nd controller material which is inserted between the 2nd maintenance end face 
and the 2nd adjusted-basis side, and contacts the maintenance end face of these 2nd, and the 2nd adjusted-basis side, 
respectively, It is arranged between the other end sides and the aforementioned main parts of equipment in the above 1st 
of an optical element, and the direction of the 2nd. By preparing the energization member which energizes the 
aforementioned optical member to each aforementioned maintenance end-face side, and moving the 1st controller 
material between the 1st maintenance end face and the 1st adjusted-basis side Justification of an optical member in the 
2nd direction is enabled by enabling justification of an optical member in the 1st direction, and moving the 2nd 
controller material between the 2nd maintenance end face and the 2nd adjusted-basis side (2 shaft adjustment is 
enabled). 

[0018] There are few part mark about positioning of optical faculty material, and these [ 1st ] to the 4th invention 
enables it to realize easily the optical equipment in which justification work is possible only by moving controller 
material further, without carrying out laminating arrangement of the parts in the direction of an optical axis. 
[001 9] in addition, a part of controller material [ at least ] is exposed to the exterior of the main part of equipment — 
making ~ this exposed portion — movement from the outside — supposing that it is operational — optics — it becomes 
possible to do easily the justification work (base justification work after inclusion completion of book-of-song-titles- 
and-code-numbers object limb optical system) of a member 

[0020] Moreover, the field which an optical member contacts in the direction of an optical axis, and the field which 
contacts in the direction of an optical axis to the main part of equipment are established in controller material. By 
preparing the energization member which is made to carry out the pressure welding of this controller materialman optical 
member, and the main part of equipment mutually in the direction of an optical axis, and performs the direction 
positioning of an optical axis of optical faculty material controller material — optics — the optics by justification work 
while it is possible to be able to make the direction positioning function of an optical axis of a member and a 
justification function within the optical-axis orthotomic surface have, and to attain reduction and a miniaturization of 
part mark - the direction of an optical axis of a member — falling — etc. ~ it becomes possible to prevent certainly 
[0021] Moreover, if heat-resistant-resin casts, such as PPS, heat-resistant high PBT and heat-resistant high UP, and a 
polyimide, are used as controller material when using as a member which constitutes the lighting optical system which 
is easy to become an elevated temperature about an optical member, it is possible to raise the reliability of position 
maintenance of optical faculty material. 
[0022] 

[Embodiments of the Invention] The whole optical unit (optical equipment) composition for liquid crystal projectors 
(image display equipment) which is the operation form of this invention is shown in drawing 3 . 
[0023] In this drawing, 1 is light source lamps, such as a metal halide lamp and a mercury lamp, and 2 is a reflector 
which consists of a paraboloid or an ellipsoid side. 3 is an integrator which consists of the 1st lens array 31 and the 2nd 
lens array 32, is adjusting a mutual relative position, and optimizes a lighting state. 4 is a polarization sensing element 
which consists of two or more reflectors 42 corresponding to two or more polarization separation side 41 and this 
polarization separation side 41, and two or more phase plates 43. 

[0024] 5 is a color-separation system which consists of a blue reflective dichroic mirror 51 and a red transparency 
dichroic mirror 52, and 6 is a condenser lens for condensing the diffused light from the polarization sensing element 4 
on the liquid crystal display panels (image display element: — it being hereafter called a liquid crystal panel) 10R and 
10G and 10B With this operation form, the optical path length is compressed by using a condenser lens 6 with concave 
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lenses 61 and 62. Moreover, 71 is a flat-surface mirror and 72 is a flat-surface dichroic mirror. 
[0025] The flat-surface dichroic mirror 72 carries out the vacuum evaporationo of the die clo IKKU film of blue 
reflection to a transparent glass base material, and is made. 8 is a relay system and is constituted from a mirror 82 by 
which opposite arrangement was carried out by the mould relay mirror 81 which has two concave mirrors (reflector) in 1 
the inside, and this mould relay mirror 81 as catoptric system. 

[0026] The mould relay mirror 81 carries out mirror-plane processing of the two concave surface portions of the base 
material parts fabricated by opaque polycarbonate resin, carries out the vacuum evaporationo of the die clo IKKU film 
to these concave surface portion, and is made. These die clo IKKU film makes the light by the side of long wavelength 
penetrate from a red wavelength region while reflecting the light of a red wavelength region. 

[0027] 9G and 9B are the condenser lenses for condensing lighting light (light of a green wavelength region, and light of 
a blue wavelength position) to liquid crystal panels 10G and 10B. In addition, liquid crystal panel 10R is [ the liquid 
crystal panel for green and liquid crystal panel 10B of the liquid crystal panel for red and liquid crystal panel 10G ] the 
liquid crystal panels for blue. 

[0028] 1 1 is color composition prism and two die clo IKKU films which the light of a mutually different wavelength 
region is reflected [ films ] and make others penetrate are formed in the interior. This color composition prism 11 uses 
the same prism composition as 3P so-called prism for 3 CCD cameras for projection fundamentally. However, four 
prism is combined in consideration of processability, and the color composition prism 1 1 consists of these operation 
forms. 

[0029] 12 is a projection lens which has positive refractive power, expands the color composition picture injected from 
the color composition prism 11, and is projected on a non-illustrated screen etc. 

[0030] base mounting whose 13 carries out fixed maintenance of the color composition prism 1 1 and the projection lens 
12 — it is a member 

[003 1] Fixed maintenance of each above component is carried out at the unit case (main part of equipment) 14. The unit 
cases 14 are the mold goods which used the material which added glass for the unsaturated polyester. Opening 141,142 
is formed in this unit case 14, and fixed maintenance is carried out at the circumference portion of these openings 
141,142, respectively, so that the flat-surface dichroic mirror 72 and the mould relay mirror 81 may plug up opening 
141,142. Moreover, the flat-surface mirror 71 is being fixed to the inside of the unit case 14. 

[0032] In addition, after the flat-surface dichroic mirror 72 fixes an elastic spacer to backlash **** at the plug section of 
an optical-path periphery, it is fixed to the unit case 14 by being inserted in the slot formed in the inside side of the 
opening 141 in the unit case 14. 

[0033] Joint fixation of the positioning of the mould relay mirror 81 is enabled to the circumference portion of the 
opening 142 in the unit case 14. In addition, it is fixed to the unit case 14 by making the mould relay mirror 81 which 
forms the fitting slot (nest configuration section) 83 in the periphery of the opening 142 in the unit case 14 as the 
positioning method of the mould relay mirror 81, and has a corresponding configuration fit in. Under the present 
circumstances, by making the dowel formed in the mould relay mirror 81 fit into the locating hole 84 formed in the unit 
case 14, the mould relay mirror 81 is positioned to the unit case 14, and it really fixes by the fixed metallic ornaments 
85. 

[0034] In addition, the optical path of the illumination system of liquid crystal panels 10R, 10G, and 10B which 
intercepted invasion of the light from the outside can be formed in the space surrounded by the flat-surface mirror 72, 
the mould relay mirror 81, and the unit case 14 by fixing the flat-surface mirror 72 and the mould relay mirror 81 so that 
the opening 141,142 of the unit case 14 may be plugged up. 

[0035] The liquid crystal projector whole composition equipped with the above-mentioned optical unit is shown in 
drawing 4 . 

[0036] In this drawing, 15 is a projector case which holds the above-mentioned optical unit 17, and 16 is a projection 
screen. The projector case 15 is formed in the enclosed type, and is made using the Magnesium alloy. Inhalation-of-air 
fan 19a and ventilating-fan 19b are attached in this projector case 15, and it is made to make cooling in the projector 
case 15 perform to it efficiently. 

[0037] Moreover, this projector has a non-illustrated electrical power system, lamp ballast, a picture and a voice- 
input/output circuit, an image-processing circuit, a liquid crystal drive circuit, a speech processing circuit, a 
loudspeaker, an operation switch, etc., and is constituted, and the picture of a television video computer monitor etc. is 
used for the projection screen 16 as display which carries out expansion projection. 

[0038] Moreover, it is made to put the unnecessary light which penetrated the flat-surface dichroic mirror 72 of the 
optical unit 17, and was made to inject out of the optical unit 17 in this projector to the metal plate (for example, parts 
made from light alloys, such as an aluminum case of a power supply unit, and aluminum or a Magnesium alloy) 1 8 
prepared in the path of the air from inhalation-of-air fan 19a to ventilating-fan 19b. 
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[0039] The black paint is applied to this metal plate 18 as acid-resisting processing. The unnecessary light which shone 
upon the metal plate 18 is changed into heat, and radiates heat to the external world. 

[0040] The composition of the justification mechanism of the 1st lens array 31 in the above-mentioned optical unit is 
shown in drawing 1 and drawi ng 2 . In addition, drawing 1 is a cross section in the A-A line in drawing 2 . 
[0041 ] The 1 st lens array 3 1 dashes the peripheral face against the perpendicular wall surface of the unit case 14, and is 
held, the inside of the 1 st lens array 3 1 — drawing 1 — between the undersurface and the right face to kick, and the bases 
of the unit case 14 and right wall sides — the 1st -- and pieces (controller material) 34 and 35 are inserted the 2nd **** 
[0042] Here, taper side (adjusted-basis side) 14sy which inclines within the optical-axis orthotomic surface to the 
direction of Y the direction of X in the optical-axis orthotomic surface (the 1st direction) and among Y (the 2nd 
direction) is formed in the right wall side of the unit case 14, and taper side (adjusted-basis side) 14sx which inclines 
within the optical-axis orthotomic surface to the direction of X is formed in the base of the unit case 14. 
[0043] On the other hand, the side which counters the right lateral of the 1st lens array 31 in a piece 34 the 1st **** is 
formed of the flat surface prolonged in the direction of Y, and 34s of taper sides which incline with the above- 
mentioned taper side 14sy and the degree of isogonism within the optical-axis orthotomic surface is formed in the side 
which counters the right wall side of an opposite side 14, i.e., a unit case, with this. 

[0044] Moreover, the side which counters the undersurface of the 1st lens array 31 in a piece 35 the 2nd **** is formed 
of the flat surface prolonged in the direction of X, and 35s of taper sides which incline with the above-mentioned taper 
side 14sx and the degree of isogonism within the optical-axis orthotomic surface is formed in the side which counters 
the base of an opposite side 14, i.e., a unit case, with this. 

[0045] And pieces 34 and 35 make the taper sides 34s and 35s contact taper side 14sy of the unit case 14, and 14sx the 
2nd **♦*, respectively, and the 1st — And it is inserted between these maintenance end face, and taper side 14sy and 
14sx, making the field by the side of the 1st lens array 31 (henceforth a criteria contact side) contact the 1st right lateral 
and undersurface (henceforth a maintenance end face) of the lens array 31 . 

[0046] Moreover, between the left lateral of the 1st lens array 31 and the upper surface, and the unit case 14 (or 
projector case 15), the heat-resistant foamed rubber (energization member) 101 is arranged, respectively, and the 1st 
lens array 31 is put aside and energized to the above-mentioned maintenance end-face side by the elastic force, thereby - 

- the maintenance end face of the 1st lens array 31 — the 1st and 2nd adjustments — the criteria contact side of pieces 34 
and 35 — moreover, the 1st — and the taper sides 34s and 35s of pieces 34 and 35 carried out the pressure welding to 
taper side 14sy of the unit case 14, and 14sx the 2nd ***♦, respectively, and the backlash between each [ these ] field is 
lost 

[0047] and the 1st — and, if slide operation of the pieces 34 and 35 is carried out in the direction of abbreviation Y, or 
the direction of abbreviation X the 2nd ***♦, respectively these adjustments — pieces 34 and 35 move along with the 
taper side of a unit case, and the maintenance end face of the 1 st lens array 3 1 , and with the change in the lift of the 
above-mentioned taper side, the 1st ****, it will move in the direction of X in the criteria contact side of a piece 34, and 
will move in the direction of Y the 2nd **** in the criteria contact side of a piece 35, respectively Therefore, the 1st 
direction position of X and direction position of Y of the lens array 31 are adjusted. 

[0048] And pieces 34 and 35 have the L character type cross-section configuration the 2nd ♦***. moreover, it is shown 
in drawing 2 — as — the 1 st — these adjustments — the wall surface the inside of the portion which serves as the bottom 
in drawing 2 among pieces 34 and 35 turned [ wall surface ] to the direction of an optical axis of the unit case 14 — 
contacting - further — adjustment ~ the soffit side of the portion prolonged in the vertical direction in drawin g 2 among 
pieces 34 and 35 contacts the field turned to in the direction of an optical axis of the 1st lens array 31 
[0049] furthermore, the elastic force which the foamed rubber (energization member) 102 has pasted up on the position 
which puts the wall surface which turned to the 1st and the direction [ in / pieces 34 and 35 / 2nd **** ] of an optical 
axis of the unit case 14, and is produced by compression of this foamed rubber 102 — adjustment ~ pieces 34 and 35, 
the unit case 14, and the 1st lens array 3 1 carry out a pressure welding in the direction of an optical axis Thereby, the 1st 
lens array 31 is positioned in the direction of an optical axis to the unit case 14. 

[0050] that is, adjustment — pieces 34 and 35 have the justification function within the optical-axis orthotomic surface 
of the 1st lens array 31, and the direction positioning function of an optical axis of the 1st lens array 31 
[0051] for this reason, the time of the justification work of the 1st lens array 31 (at the time [ Adjustment ] of slide 
operation of pieces 34 and 35) — the direction of an optical axis of the 1 st lens array 31— falling — etc. — it can prevent 
[0052] in addition, adjustment — the part exposes pieces 34 and 35 from the unit case 14 near the lamp 1 for this reason, 
the state where the nest to the unit case 14 of optical system was completed — setting ~ the adjustment from the outside 

— slide operation of the pieces 34 and 35 can be carried out, and the justification work of the 1st lens array 31 can be 
done easily 

[0053] although the composition which unites a non-illustrated lamp housing with the unit case 14 can also be taken — 
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that case — adjustment — forming in the unit case 14 the operation hole in which pieces 34 and 35 can be exposed — 
easy — adjustment — slide operation of the pieces 34 and 35 can be carried out from the outside 
[0054] moreover - this operation form - adjustment — a driver, an eccentric pin, etc. for being able to do the 
justification work of the 1st lens array 31 only by carrying out slide operation of the pieces 34 and 35, and carrying out " 
rotation operation of the screw etc. are unnecessary For this reason, serviceability is high. 

[0055] optics [ as opposed to the movement magnitude of controller material by setup of a cone angle ] — the movement 
magnitude of a member — optimization — it is easy, and in the adjustable-range whole region, since the degree of 
adjustment sensitive is fixed, tuning nature is better than the method using rotation of an eccentric pin, a driver, etc. with 
which the amount of adjustments is defined by the trigonometric function of a rotation angle 

[0056] In order to slide the sheet metal which, on the other hand, performed surface treatment of the same kind with the 
conventional composition which piled up metal plate gold and to perform positioning of optical faculty material, 
Although relative actuation load nonuniformity had to be reduced by enlarging the actuation load which serves as the 
base after being easy to produce a stick slip in adjustment operation and carrying out remarkable prcssunzatiori 
adjustment of this operation form — if a resin cast is used as pieces 34 and 35, friction at the time of adjustment can be 
reduced and smooth continuation adjustment can be performed 

[0057] especially — this operation form — like — the near lamp 1 — adjustment, when pieces 34 and 35 are arranged 
these adjustments — since pieces 34 and 35 will be exposed to an elevated temperature — adjustment — by using pieces 
34 and 35 as heat-resistant-resin casts, such as PPS, heat-resistant high PBT and heat-resistant high UP, and a polyimide 
Raising the reliability about position maintenance of the 1st lens array 31, the state of a friction slide side can be easily 
set up with mold surface treatment, and coefficient of friction mu can be set up freely. 

[0058] in addition, adjustment — setting up the cone angle of the taper side of pieces 34 and 35 and the unit case 14 
rather than a friction angle at an obtuse angle (small) — By setting up material and a taper surface state in consideration 
of coefficient of friction, when a required cone angle is previously determined from the amount of adjustments, or after 
justification of the 1 st lens array 3 1 adjustment — friction between the taper sides of pieces 34 and 35 and the unit case 
14 - adjustment — self-hold of the pieces 34 and 35 is carried out, and, thereby, the position of the 1st lens array 31 is 
also fixed 

[0059] furthermore — while making into the adjusted-basis side [ being stair-like (or serrate) ] 51 the adjusted-basis side 
which was a straight-line-like taper side as shown in drawing 5 , in ending with adjusting gradually — adjustment — the 
configuration of the criteria contact side of a piece also gives two or more cone angles according to this, respectively — 
the adjustment from a stable position — a piece — the secession force (adjustment position self-hold force) is 
controllable 

[0060] in order [ however, ] to give the margin of the grade to which the shock is received — adjustment — you may 
carry out adhesion fixation of the pieces 34 and 35 with silicon system adhesives etc. at the unit case 14 or the 1st lens 
array 31 

[0061] moreover — the use which requires reliability more — adjustment ~ it is good to add the mechanical fixed 
methods, such as a screw stop of a piece 

[0062] In addition, although this operation form explained the case where a foamed rubber 101,102 was used as an 
energization member, it replaces with a foamed rubber, and spring members, such as a flat spring, a ** coil spring, and a 
plastics spring, may be used, or the elastic section replaced with the unit case 14 or the 1 st lens array 3 1 at a foamed 
rubber may be prepared. 

[0063] Moreover, when the optics of the 1st lens array 31 grade are fabricating-operation parts, as shown in drawing 6 , 
a taper side or the maintenance end face [ being stair-like (or serrate) ] 61 may be formed in an optic 60, and the 
adjusted-basis side 63 of a plane may be established in a case 62. 

[0064] namely, a unit case and optics — either of the members — the side which is easy to prepare a taper side or a 
maintenance end face [ being stair-like (or serrate) ] can be chosen 

[0065] Moreover, although the above-mentioned operation form explained the optical unit used for image display 

equipment, the optical equipment of this invention can be used besides image display equipment. 

[0066] 

[Effect of the Invention] According to this invention, as explained above, there are few part mark about positioning of 
optical faculty material, and the optical equipment in which justification work is possible can only consist of moving 
controller material further easily, without carrying out laminating arrangement of the parts in the direction of an optical 
axis. That is, small and cheap optical equipment equipped with the justification function of the optical faculty material 
excellent in operability is realizable. 

[0067] In addition, a part of controller material [ at least ] can be exposed to the exterior of the main part of equipment, 
and the justification work (justification work after inclusion completion of the optical system to the main part of 
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equipment) of a move operational, then optical faculty material can be easily done for this exposed portion from the 
exterior. 

[0068] moreover, controller material - optics — the optics by justification work if it is made to make the direction 
positioning function of an optical axis of a member, and a justification function within the optical-axis orthotomic 
surface have, while being able to attain reduction and a miniaturization of part mark - the direction of an optical axis of 
a member — falling — etc. — it can prevent certainly 

[0069] Moreover, if a heat-resistant-resin cast is used as controller material when using as a member which constitutes 
the lighting optical system which is easy to become an elevated temperature about an optical member, the reliability of 
position maintenance of optical faculty material can be raised. 
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